Mr. A. J. WALTON.
The whole subject of carcinoma of the thyroid presents so many curious anomalies that no certain statements can be made which are true for all varieties. It is often stated that the disease is so malignant that once the diagnosis can be, definitely made the prognosis is hopeless; but in more recent work there has been a tendency, in the statistics at least, to demonstrate that the outlook is quite good.. These diverse statements are clearly due to the inclusion of several very different. conditions, and therefore, before it is in any way possible to discuss the diagnosis, it Will be necessary briefly to consider the frequency of the disease and the various. pathological and clinical types.
Malignant goitre is usually found in patients of middle age, cases most frequently occurring between the ages of 40 and 50. The youngest patients in my series were, two males aged 21 and 37 and one female aged 34. The oldest was a female aged 79. Most investigators find that the condition is twice as common in females as in males, this being the ratio in Wilson's series [131. In my own group of thirteenk cases there were nine females and four males.
In the majority of my cases the diagnosis has been proved by microscopic examination: two have not been operated upon owing to the advanced condition, but both of these have pursued the characteristic course of advanced carcinoma, and the diagnosis, therefore, can be accepted. In the same period of time there have been 402 cases of innocent tumour of the thyroid which have been subjected to operation. Thus in this operative series the frequency has been about 3'2 per cent. There are, however, not included in these figures a large number of cases of colloid goitre and small localized adenomata which have been seen in the hospital out-patient department, and of which-unless a special series is observed for the results of treatment1 -I keep no private notes: hence the frequency in the total number of cases is probablv somewhere about half of this figure, i.e., 16 per cent. It is in this question of frequency that such varying figures are found in the literature. Balfour [11 found 103 cases of carcinoma in 6,359 of goitre, a percentage of 1'6, whereas Speese and Brown [11] found the frequency as high as 4'6 per cent. They believe that this difference may be accounted for owing to the fact that their cases came from a nongoitrous region, whereas Balfour's were obtained from an endemic goitrous area. Wilson [131 in his investigations found that the incidence of malignant disease was. as high as 1 in 15.
In my own experience the morphological characters, whether microor macroscopic, have been of little or no help in determining the clinical course of the disease or in estimating the measure of its malignancy. Pemberton's [8] classification into sarcoma, carcinoma, malignant adenoma and malignant papilloma,. although of pathological interest, is of little or no help, for these different varieties do not give rise to constant clinical types. Of two of my cases showing very similarenlargements of the thyroid, and both described as " mixed-celled carcinoma," one patient died of extensive recurrence after five months, whilst the other, although developing a local recurrence which was treated with X-rays, is alive and well over three years after the operation. De Quervain [5] has also laid stress upon these difficulties, and he states that the term " malignant goitre " must still be used, because it is impossible to differentiate the varying histological types clinically;
indeed it is not possible to distinguish cancer from sarcoma. With the latter part of his statement all will agree, and indeed this subject presents enormous difficulties even to the special pathologist; for, as Wilson has pointed out, the sarcomata are peculiar in that besides the connective tissue elements, of which any form of sarcoma may be the dominant one, there are almost invariably present large or small groups of parenchymatous cells which are also proliferating. He states that it is therefore difficult to say whether the original tumour was formed of proliferating carcinoma. cells with a later growth of the connective-tissue elements, or whether the connectivetissue change was primary, and there was a secondary stimulation of the parenchymatous cells. At the London Hospital all these mixed cases are reported as " carcinoma sarcomatoides," of which there were four in my own series. To my mind, the almost constant appearance of the carcinoma cells in the cases of sarcoma is a strong argument in favour of the view that these tumours arise from groups of embryonic cells, for in their growth such cells might be expected to differentiate along the connective tissue or epithelial cell-path, or even along both.
The difficulties are increased by the fact that many lesions of the thyroid which ultimately pursue a clinical course that is clearly innocent show a microscopic picture which would be passed as malignant. The close simulation that microscopic sections of some cases of exophthalmic goitre show to carcinoma is well known, and in one of my cases (No. 1. A) such a diagnosis was made because the cells had spread widely into the lymphatics. The appearance of the thyroid, clinically and at operation, also suggested this diagnosis, but the subsequent progress has given no evidence of the presence of any carcinomatous change, and I doubt very much, therefore, whether I ought to have included this case in the list of carcinomata. The difficulties that have arisen in the cases of the proliferating goitre of Langhans, or the toxic adenoma of Plummer, to which attention will later have to be given, are also well-known. For these reasons, then, any pathological classification must in the present state of our knowledge be regarded as unsatisfactory, and there will have to be recourse to a clinical grouping.
In my own cases three quite distinct clinical varieties can be recognized
(1) Those occurring secondarily to adenoma or a colloid enlargement.
(2) Those which are apparently carcinomatous from the onset.
(3) Those showing a slowly growing, primary lesion with large secondary deposits. In such cases the primary lesion is frequently overlooked.
(1) Those Occurring Secondarily to an Adenoma or Colloid Enlargement.-In my own series there were five such cases, four being females and one a male. The presence of such a group has long been recognized, but very different figures have been given as to the frequency of any previous lesion. Speese and Brown [11] in their careful investigation of twenty-five cases of carcinoma and three of sarcoma found that there had been a previous adenoma or colloid goitre in 78 5 per cent. of the cases, and the average time at which a sinmple lesion had been present before the onset of malignancy was 12T years. Wilson [13], Plummer [9], and Balfour [1] believe that the association of malignant disease with a previous benign lesion is. almost invariable, and Berry [2] has shown that a careful examination will often reveal the presence of some evidence of previous disease. Chambers [4] states, however, that taking into consideration the slow growth of some cases of carcinoma it is possible that in many instances the condition is rather one of continuous slow development of a malignant goitre than of malignant disease superimposed on a benign growth.
My own cases in this group all show, as will be seen by the table, a prolonged period, ranging from two and a half to thirty-five years, in which a tumour having only benign characters bad been recognized, and it is not possible to believe that over such long periods the tumour was already malignant. It is in this group that the first evidence of malignancy is often shown by the presence of some hyperthyroidism due to a cellular proliferation within the capsule of the gland, and I believe that too much stress cannot be laid upon the work of Plummer and Wilson in this respect. The latter [14] found that of 97 cases in which the patients had died of the disease or had had recurrence after operation in the Mayo Clinic there were fifty whose clinical history before the first operation contained no suggestion of malignancy, and twenty-three of these thyroids were even passed by a pathologist without suspicion of malignancy. He believes that the first evidence of proliferation :32 Walton: Diagnosis of Malignant Disease of the Thyroid Gland is hypermetabolism with cardiac disturbances-the toxic adenoma of Plummer. If the proliferation continues it penetrates the capsule, invades and metastasizes and is -then frankly malignant. Histologically it may be impossibie to distinguish the foetal adenoma from carcinoma. Hence he states that any sizable adenoma composed of embryonal tissue, if in a patient of cancer age, is potentially malignant. With this my own experience agrees and I would therefore regard the onset of hyperthyroidism in any adenoma as a strong piece of evidence of the onset of carcinoma, and would advocate early operation in any such case. Later, when the cells break through the capsule more definite evidence of carcinoma arises, but it is interesting to note that for a time such cases are relatively slow in their progress, and hence the prognosis may still be quite good.
Usually the first evidence of such change is a more rapid growth of the localized nodule, but the mere presence of such a change must not in itself be taken as definite *evidence of carcinoma. There are a considerable number of other conditions which will give rise to such a rapid increase. Perhaps the most frequent of these is the presence of an intracystic haemorrhage, and the fact that this may cause a rapid enlargement and a sudden increase in the dyspncea is well-known. The enlargement due to a hwmorrhage is often, however, much more sudden than that due to the onset of carcinoma, although the rate of increase will naturally depend upon the amount of bleeding. More suggestive of carcinoma is the rapid increase in size which occurs with an inflammatory change. This will give rise to considerable difficulty in the diagnosis, for not only is the mass increased in size but its outline becomes more illdefined and it may become firmly adherent to the trachea and sometimes even to the surrounding structures. Its outline, however, is, as a rule, less nodular than in the case of a carcinoma. Another difficulty may arise owing to the fact that some of the tumours which have undergone a definite carcinomatous degeneration may not always show a rapid onset in the growth. Wilson [13] found that such an increased rate of growth was only present in one-third of the cases, whereas another one-third had noticed symptoms of continued growth for ten years or more, and even of those that were inoperable at the time of their examination one-quarter had noticed symptoms which might have been interpreted as indications of the presence of malignancy for -ten years or more.
An important change which is usually seen at the same time as the increase in size is an irregularity of the outline and a firmer consistency of the mass. Similar changes may be seen in an adenoma which has been cystic and calcareous, but unless there be coincident inflammation there will not be the same measure of fixation. With rapid increase in size due to inflammation or haemorrhage the growth may be equally hard but will rarely be so nodular. It must also be remembered that an adenoma in a patient who has become pregnant not infrequently becomes larger and considerably harder, and hence may be mistaken for a carcinomatous change. As a general rule no operation should be performed for goitre on a pregnant patient if it can possibly be avoided. In all the above conditions there is rarely the same irregularity the presence of which is distinctly suggestive of the onset of carcinoma. Care must, however, be taken not to mistake one large adenoma with several small outlying adenomatous patches for the irregularity of one neoplastic mass.
An early and suggestive symptom is the presence of pain. Radiating and neuralgic pain passing from the lobe of the thyroid up the corresponding side of the neck to the back of the head is in most cases due to the presence of carcinoma. It may, however, occur when a fairly acute, inflammatory change has taken place in the -thyroid. If it be due to a sudden increase of tension, such as occurs with haemorrhage, the pain is much more likely to be localized to the site of the swelling. With the *onset of pain the mass will become fixed. It is important to remember that a simple adenoma is freely movable both upon the trachea and the surrounding tissues. If it has become carcinomatous it usually first becomes fixed to the trachea and may be definitely malignant although it it is still freely movable on the surrounding tissues. Stress is not sufficiently often laid upon this fact, and fixation to the trachea is often regarded as a character of all thyroid tumours. Care must therefore be taken in the examination to fix the trachea and to estimate the mobility of the mass upon it. With the continued spread of the growth beyond its capsule the next structures to he involved are as a rule the pretracheal muscles; as these become infiltrated there will clinically be a further amount of fixation and the nodular appearance on the surface will become much more evident. A distinct increase of pressure upon surrounding structures giving rise to dyspncea, dysphagia, hoarseness and coughing, or clear evidence of interference with the recurrent laryngeal nerves, are all suggestive, but as with the other symptoms any one of these alone must not be taken as clearly indicative of carcinoma. It used frequently to be stated that a paralysis of one side of the larynx was diagnostic of carcinoma. It is now known, however, that a simple adenoma may project posteriorly and interfere with the recurrent laryngeal nerve sufficiently to cause a similar weakness of that side of the larynx. It is rather on the presence of several of these physical signs than of one alone that a diagnosis of carcinoma will be made. In the later stage infiltration of the skin, with redness, marked dilatation of the veins and the presence of the blood-stained sputum, will make the diagnosis evident. Enlargement of the lymphatic glands is also suggestive but is not certain evidence of carcinoma, for an inflammatory lesion may also cause glandular enlargement. The nature of the enlargement is of more importance. In the former case the glands are harder and more sharply defined unless the carcinoma has broken through them and involved the surrounding tissues. These changes are usually quite distinct from the softer and more tender enlargement which is inflammatory in nature. The presence of such glandular enlargement may be found relatively early and is thus not in itself a necessary counter-indication to operation.
The difficulties of making a diagnosis in the early stages are perhaps less in this than in the other groups, but are very considerable. The presence of a certain amount of hyperthyroidism I would regard as of great import, for even if it is not due to the actual onset of carcinoma it will give rise in time to severe toxic changes, and thus is an indication for operation even in elderly and feeble patients. It was present in three of the five of my cases in this group. Of the other symptoms rapid growth, increased hardness, irregularity and tracheal fixation may all occur early, and although each one alone may occur with other conditions the presence of two or more is very suggestive. If operation be performed in these earlier stages the prognosis is not so absolutely hopeless as it is often thought. Of the patients in my five cases the first, who perhaps should not be included, has developed myxcedema but is alive and otherwise well ten years after operation; the second is quite well seven years after operation; one had a recurrence which has been kept under control and has indeed decreased in size with X-rays, the patient being alive and feeling in perfect health three years after operation; the fourth is free of any evidence of recurrence two years after operation and the fifth died with evidence of recurrence a few months after operation.
(2) Those which are apparently Carcinomatous from the Onset.-This group in my series was slightly more common than the last, there being seven such cases, five being females and two males. In nearly every case the first symptom noticed was a swelling in the neck which grew rapidly and within a short time of the onset was associated with pain or the onset of pressure symptoms. Porter [10] states that as a rule this variety occurs in people beyond middle life, usually as a unilateral and less frequently as a bilateral goitre, and grows steadily or rapidly. It will be seen, however, that in my series one of the patients was only 21 at the time of onset, although the majority were over the age of 40. The longest history obtained was that of one year, and in this case (No. B. 2) the growth was relatively benign in that even at the end of this period the tumour on clinical examination still MH-S 2 * appeared to be limited to the thyroid gland. It was, however, of special interest from the fact that at the operation it was not only adherent to the trachea but the whole of the right lobe was found to be involved and the growth had spread through to the pretrachqal muscles, so that these structures were infiltrated with a material resembling sago-pudding in its consistency. Nevertheless a wide removal of the right lobe and of the overlying pretracheal muscles was followed by a rapid cure, and the patient has since remained free from all evidence of recurrence, a period of nine years. In three of the cases the tumour was limited to one lobe and showed the general appearance of an adenoma, but in all of these the rmass was considerably harder than would have been expected had the lesion only been an adenoma.
In one it was nodular in outline and in the third it was adherent to the trachea, that is to say, in two of the three cases there was fairly definite evidence of carcinoma on clinical examination, so that the physical signs taken with the short history and rapid growth made the diagnosis probable. In the remaining cases the growth was more diffuse, a whole lobe or more of the gland being involved. It is in this group that a considerable amount of difficulty will be found in making a correct diagnosis, and this will lie chiefly in the direction of mistaking non-malignant conditions for carcinoma. This variety of growth usually presents a short history; there is a diffuse enlargement of one lobe or more of the gland, the enlarged mass is hard, is often irregular and is fixed to the trachea. There is often a considerable amount. of pain, probably owing to the rapid growth. The mass is not only fixed to the trachea but there may be a distinct amount of dyspnca and often some difficulty in swallowing. Although these changes are very suggestive of carcinoma-I have had three such in which a positive diagnosis of growth was made-an operation was not advised either because of the patient's age or because the size and fixation to the trachea gave rise to the belief that the condition was too advanced for an operation to hold out a reasonable hope of cure. The after-progress of these cases has, however, been so slow, or the condition has so definitely regressed, that it is certain that there is no carcinomatous element present. Unfortunately in such cases the correct diagnosis remains a matter of conjecture, for no portion has been removed for section and it is only possible to believe that the enlargement was due to some inflammatory change. It is always advised that in these cases a Wassermann test. should be carried out, and there is no question that in all such doubtful cases it should be performed. I have, however, only once seen a definite case of syphilis of the thyroid. Here there was a localized swelling in every way resembling a simple adenoma, but owing to the strong syphilitic history a Wassermann test was performed and found to be positive, the lesion yielding to appropriate treatment. In not one of the doubtful cases was the test positive. In these inflammatory conditions the swelling is, as a rule, less sharply defined and not quite so hard and irregular.
In this group, as in the last, there is the onset of pain at an early date. At first limited to the site of the lesion, it soon begins to radiate more widely, and frequently passes up the side of the neck to the ear and the side of the head, the patient frequently complaining of earache. Another point which I believe is frequently of value in making a positive diagnosis is that the carotid vessels may be pushed outwards, whereas it is more common in the innocent varieties for these structures to lie deep to the thyroid, which tends to expand forward as it grows. In the later stages the diagnosis becomes the more certain as the prognosis is more hopeless. Dyspncea increases, and there may be the expectoration of blood-stained mucus. Dysphagia is present and there is serious interference with the recurrent laryngeal nerve. The mass, and with it the trachea, becomes more firmly fixed as the growth invades the surrounding tissues. The lymphatic glands above, and not infrequently those in the posterior triangle, become enlarged and hard, and later they in turn become fixed. The superficial veins are dilated and tortuous, and the skin may become adherent and reddened.
The important difficulties in diagnosis, therefore, lie in the early stages, when there is still some hope of bringing about a cure from surgical interference. In the localized group it may be said, as in the first variety, that there is no one sign which is certain evidence of carcinoma. The short history, the steady growth, the hardness, and especially a nodular hardness which distinguishes this condition from a calcified adenoma, and a certain amount of fixation to the trachea, will make a positive diagnosis almost certain. In my own experience any definite degree of hyperthyroidism has been absent in this group.
In the diffuse variety the difficulties are much greater, but fortunately the tendency is to mistake innocent lesions for carcinoma rather than carcinoma for inflammatory changes; here again, however, the combination of the short history, the steady progress, the hard mass and the nodular surface are the important factors. In neither case do I believe that the local removal of a small portion of the growth will be of any value in arriving at a diagnosis. So often both neoplastic and inflammatory changes are combined that the absence of carcinomatous changes in so small a portion would still leave the diagnosis in doubt. It must be remembered here that the younger and more healthy the patient the more readily will operation be advised in all doubtful cases. It is in old, feeble patients, on whom any operation of this sort might be a grave danger, that such care has to be exercised in excluding inflammatory lesions from the diagnosis.
In this group, as in the other, the prognosis will depend upon the time at which operation is undertaken, but even here there is a great variation in the rate of growth. In one of my cases, showing a small mass of only six weeks' duration, recurrence took place four months after the operation, and death occurred four months after the recurrence, while another patient with a year's history was well nine years after operation. Of the seven cases three were inoperable. when first seen, two patients died of recurrences within a few months, one was lost sight of after eight months when she was still apparently well, and one remained free from all trouble to date, nine years after the operation.
(3) Those Showing a Slowly-growing Primary Lesion with Large Secondary
Deposits.--There is a curious variety of carcinoma of the thyroid in which the primary lesion is so slowly-growing or is so small that it is frequently overlooked entirely, and this even upon careful examination. Scattered throughout the literature are accounts of cases in which metastatic deposits have occurred, and these most frequently in the long bones. The patient has been subjected to an operation, very often an amputation, in the belief that the condition was one of primary sarcoma of bone, and after operation a microscopic examination revealed the fact that the tissue was apparently carcinoma of the thyroid gland. The most remarkable, perhaps, of these cases is that reported by Sir Frederic Eve [7] , which occurred at the London Hospital.
This was the case of a woman who had a large pulsatile tumour in the upper end of the femur for which an amputation was performed at the hip-joint. At the time of the operation no lesion could be found in the thyroid gland', but some few months after the amputation the gland became enlarged. This enlargement had steadily but very slowly progressed, so that at the time of the report, three years after the operation, the thyroid was considerably enlarged, but the patient was in other respects in perfect health.
There are several points of interest in this group of cases. First, there is the fact that the secondary deposits are more common in the parietes, whereas usually the other varieties, when advanced, give rise to secondary deposits in the viscera and especially in the lungs. The other point of importance is that the primary growth is relatively benign and slowly growing. De Quervain [5] has laid stress upon this, and states that the mildest form of carcinoma of the thyroid is presented by those cases which look innocent but are associated with secondary deposits. In many of these cases the rate of progress is so slow and the metastases are so limited in number-it is in fact very common to find only one such deposit in a bone-that it is not uncommonly possible to remove a secondary deposit and then to operate upon the condition in the thyroid with a very good chance of obtaining a radical cure. Unfortunately in a certain number of these cases, even when a metastatic deposit has been removed and the diagnosis of its origin has been made certain by a microscopic examination, it is still impossible to operate upon the thyroid, for the primary lesion is so small that it cannot be discovered.
There occurred in my series only one example of this type of case, that of a male, aged 36, who four years before he was seen had developed a swelling in front of the left ear which had been removed elsewhere. For eighteen months the swelling in front of the ear had recurred, and a second swelling had developed below the right clavicle. The latter in its clinical characteristics suggested a sarcoma in the pectoralis major muscle. Both swellings were excised, the lower with a surrounding area of healthy muscle, the diagnosis of both masses being doubtful. On microscopic investigation it was found that they were formed of a secondary carcinoma sarcomatoides of the thyroid-tissue type, but a most careful examination failed to reveal the presence of any lesion in the thyroid gland. There was no local swelling and no general enlargement. A year after operation he developed enlargements in the axillary glands for which X-ray treatment was advocated. Shortly after this he developed dyspeptic symptoms which suggested that there might be secondary deposits in the liver, but no enlargement of that viscus has yet been determined. With the use of X-rays the condition is, for the time being, held in check, and there is still no palpable enlargement of the thyroid gland.
These cases present extreme difficulties in diagnosis, but they are difficulties which are of very little practical importance; for even if the nature of the metastatic deposit is not recognized an operation is usually undertaken, and with so slowlygrowing a primary lesion and a single metastasis this should be regarded as correct treatment even if the condition be recognized. In every case where any change is manifest in the thyroid gland the affected lobe should also be excised.
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First, there were those which were, as a rule, plainly malignant when first seen. The goitre was not necessarily large. Its shape was usually irregular. It might or might not have involved the skin. The margins might be well-defined in places, but in other parts of the same tumour the margins were ill-defined and could be felt
